pesticide hydrolyzer but also associated with several many diseases (aging, coronary artery diseases, cancer, diabetes mellitus Type 2, obesity, neurological disorders, connective tissue disorders, gynecology, liver disorders. adrenal diseases) [8-11].
The Importance of Purifying Enzymes
With the recent developments in biotechnology, the purification of the enzyme has gained importance by increasing the usage areas and new application fields of enzymes.
A purification technique is to achieve the target protein at the lowest cost, high purity and efficiency. The purified protein has a certain purpose. For this purpose method and protein should be chosen before the separation. The protein obtained in pure form is not a finish, but a beginning for academic or industrial usage. While the degree of purity of the enzyme is important for academic research, yield is important for industrial use. These studies suggest that protein activity, structure or function relationships [12] . With the purification, we can examine the amino acid sequences, biochemical and physiological functions properties and interaction with other metabolites, which of proteins. The target enzyme or receptor can be purified by chromatography method, which is a chromatographic purification technique by directing it on a substrate, ligand or a substrate analog.
A B S T R A C T
H uman serum paraoxonase1 (hPON1) is a calcium dependent enzyme, which has an important physiological role in organism with detoxification, antioxidant and also antiatherogenic properties. PON1 is mostly synthesized from the liver than secreted in serum with located on HDL.
INTRODUCTION Paraoxonase Enzyme

Purification of Paraoxonase Enzyme
The purification procedures of paraoxonase 1 have been described mostly at the beginning of the 90's. On account of reducing the number of purification steps and increase yield of the paraoxonase enzyme, researchers have focused to develop novel purification method, especially HIC by taking advantage of the hydrophobic character of the enzyme.
Purification of Paraoxonase Enzyme by HIC
Hydrophobic interaction chromatography separates proteins by their hydrophobicity differences. The separation method is based on a protein between a reversible interaction with the hydrophobic surface of a chromatographic medium. Hydrophobic interactions are one of the greatest forces that provide the stability of three-dimensional structures of protein molecules and most biomolecules exhibit a certain degree of hydrophobic character. Hydrophobic interactions play a role in antigen-antibody, enzyme-substrate reactions, formation of the lipid bilayer and binding of the protein molecules to the membrane. For the purification of protein molecules according to HIC; the tertiary and quaternary structure of proteins which are the source of surface hydrophobicity are utilized. It is necessary to distinguish this from the hydrophobicity difference arising from the primer structure of the protein. In HIC, the separation by which the hydrophobic regions on the surface of the protein molecules are utilized is carried out under conditions in which the integrity of the protein molecules is preserved. hydro-phobic interaction chromatography were applied to purify the enzyme with 302-fold and yield of 32% [23] . In another study, firstly serum was treated with Triton X-100 then the enzyme was purified with Sepharose-4B-aniline-2-naphthylamine gel with 356 purification fold times by researchers [24] .
In the last decades, researchers have focused on the effects of new ligands posses different hydrophobic characteristics on the purification of paraoxonase 1 enzyme shown in Table 1 , and the yield value is lower than the of Sinan et al.'s method. The large hydrophobic character for ligand selection in HIC can be disadvantageous. Because the hydrophobic interactions will be stronger, the elution of the enzyme may be difficult. Demir et al, conducted an alternative hydrophobic interaction chromatography gel namely, Sepharose-4B-L-tyrosine-3-aminophenantrene. In this study researchers show that hPON1 was purified 219-fold and very low yield with of 10%. Also the effects of some anabolic steroid compounds on pure enzyme were investigated as a drug target study [26] . Gençer et al.
[27] developed a novel HIC method include ammonium sulfate precipitation and Sepharose-4B-L-tyrosine-1-aminoanthracene. Enzym purity was controlled by SDS-electrophoresis with a single band on 43kDa molecular weight. As well, both purification factor and yield of hPON1 were calculated 674-fold and 16 % respectively (27) . The biggest problem came across is that the proteins can be absorbed very efficiently; the elution is usually a distressing condition due to the strong bonding in hydrophobic interaction chromatography. Even though a like difficulty could be experienced in affinity chromatography, hydrophobic interaction chromatography should be take into account in any general optimization procedure.
CONCLUSION
In the last few decades, studies have been increasingly focused on the physiological and biological properties of the paraoxonase enzyme. Paraoxonase act as an ideal drug target molecule for many diseases that both being connected to the HDL and possessing strong antioxidant properties. But studies in which the enzyme paraoxonase is used as a drug target are still very limited. Structural and functional researches require high purity enzyme, but for PON1, purity is a challenge work. The particular HDL environment of multiple interacting lipids and proteins may explain why study of paraoxonase in solution is so hard. The three-dimensional (3D) structure of human PON1, the catalytic mechanism and the physiological substrate of PON1 are still uncertain. In addition the drawbacks of this multifunctional enzyme are both not commercially available and still not an affinity chromatography method. These are reasons why purification method of paraoxonase must be well carried out. Here, the purification procedures of multifunctional molecule paraoxonase enzyme are thoroughly reviewed from the past to the present. (27) .
